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Developmental predictors of young adult ===

borderline personality disorder: a prospective,
longitudinal study of females with and without
childhood ADHD

Sinclaire M. O'Grady'” and Stephen P Hinshaw '~

Abstract

Background Research on the precursors of borderline personality disorder (BPD) reveals numerous child and adoles-
cent risk factors, with impulsivity and trauma among the most salient. Yet few prospective longitudinal studies have
examined pathways to BPD, particularly with inclusion of multiple risk domains.

Methods We examined theory-informed predictors of young-adult BPD (a) diagnosis and (b) dimensional features
from childhood and late adolescence via a diverse (47% non-white) sample of females with (n=140) and without
(n=88) carefully diagnosed childhood attention-deficit hyperactivity disorder (ADHD).

Results After adjustment for key covariates, low levels of objectively measured executive functioning in childhood
predicted young adult BPD diagnostic status, as did a cumulative history of childhood adverse experiences/trauma.
Additionally, both childhood hyperactivity/impulsivity and childhood adverse experiences/trauma predicted young
adult BPD dimensional features. Regarding late-adolescent predictors, no significant predictors emerged regarding
BPD diagnosis, but internalizing and externalizing symptoms were each significant predictors of BPD dimensional
features. Exploratory moderator analyses revealed that predictions to BPD dimensional features from low executive
functioning were heightened in the presence of low socioeconomic status.

Conclusions Given our sample size, caution is needed when drawing implications. Possible future directions include
focus on preventive interventions in populations with enhanced risk for BPD, particularly those focused on improving
executive functioning skills and reducing risk for trauma (and its manifestations). Replication is required, as are sensi-
tive measures of early emotional invalidation and extensions to male samples.

Keywords Borderline personality disorder, Attention-deficit hyperactivity disorder, Risk factors, Longitudinal studies,
Adverse childhood experiences

Background

Borderline personality disorder (BPD) is a persistent and
*Correspondence: highly impairing condition characterized by intense and
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general population [2, 3]. BPD is also associated with sig-
nificant personal (i.e., severe psychosocial impairment)
and economic/public health (i.e., high rates of underem-
ployment and increased disability) consequences. In fact,
although individuals with BPD comprise 1-2% of the
general population [4], they have extremely high rates of
health service use, representing up to 20% of individuals
receiving inpatient psychiatric treatment and 10% receiv-
ing outpatient psychiatric care [5]. Evidence-based psy-
chological treatments (e.g., Dialectical Behavior Therapy
[DBT]) exist for BPD, with strong evidence for efficacy
[6]. Yet they are resource-intensive, with limited avail-
ability of expert providers.

Given the high morbidity, mortality, and public health
consequences of BPD, an urgent need exists to identify
individuals at risk for its development. Relevant research
is accumulating. A leading model is Linehan’s Biosocial
Theory, which proposes that BPD emerges from transac-
tions between (a) biological vulnerabilities linked with
both impulsivity and emotional sensitivity and (b) spe-
cific environmental influences such as social invalida-
tion, adversity, or trauma [1, 7]. Across development,
such combinations give rise to increasingly extreme
emotional, behavioral, cognitive, and interpersonal dys-
regulation for vulnerable individuals. Although empirical
research has generated numerous potential risk factors
for BPD [8, 9], relatively few studies have examined lon-
gitudinal pathways to BPD. Identification of such would
help strengthen theoretical approaches to the develop-
ment of BPD. In particular, few studies have examined
childhood risk factors for BPD in prospective designs
[10]. Indeed, a 2016 systematic review of risk factors for
BPD revealed that risk factors were assessed mainly dur-
ing early adolescence (M,, =13 years), highlighting the
need for further investigation of childhood variables and
processes [9]. Such studies could further inform leading
theories [1, 11] regarding heightened periods of risk (and
areas for intervention). In the present investigation, we
examine both child and late-adolescent risk factors for
later BPD.

Developmental risk factors for BPD

ADHD symptoms

Impulsivity is a key feature in both the development
and presentation of BPD [1]. It is also a core symptom
of attention-deficit hyperactivity disorder (ADHD). In
fact, several studies have reported high comorbidity
between BPD and ADHD [12, 13]. In a large national
study of 34,000 adults in the United States, among
adults with ADHD the lifetime comorbidity with BPD
was 33.7% [14]. Comorbid ADHD and BPD is a par-
ticularly impairing combination [12]. As for childhood
ADHD in relation to adult BPD, most prior research
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has involved retrospective reports of symptoms. Here,
50-60% of adults with BPD endorsed high levels of
ADHD symptoms in childhood [15]. Philipsen et al.
[16] reported estimates of ADHD among adult women
with BPD to be especially high during childhood
(41.5%) as compared to adulthood (16.1%). Severity
of childhood ADHD symptoms is also associated with
higher frequency of personality disorder diagnoses,
including BPD, by adulthood [17].

Hypothesized mechanisms linking ADHD and BPD
focus on the interaction, across development, between
early impulsivity (a highly heritable trait) and emo-
tion dysregulation, the combination of which, in turn,
is shaped by adverse socialization processes (e.g., mal-
treatment, family reinforcement of emotional lability)
[11]. Proposed neurobiological mechanisms focus on
dysfunction in the prefrontal cortex, which is also impli-
cated in emotion regulatory capacities [11, 18]. Essen-
tially, early ADHD is hypothesized to confer risk for later
BPD because of its associated behavioral dysregulation,
promoting environmental reinforcement of maladaptive
behaviors and often leading to a pervasive and difficult-
to-treat cycle of dysregulation.

As noted above, however, few prospective studies have
examined the link between childhood ADHD and later
BPD. Notable exceptions (see [19-21]) reveal that child-
hood ADHD predicts personality disorders, including
BPD, later in life. In a follow-up investigation of “hyper-
active” children in young adulthood, Fischer et al. [22]
found that 14% of hyperactive participants met crite-
ria for BPD compared to 3% of their comparison group.
Miller et al. [13] found that among a group with child-
hood ADHD, 13.5% were diagnosed with BPD in ado-
lescence compared to 1.2% in their comparison group.
Furthermore, in the Pittsburgh Girls Study, Stepp et al.
[18] found that high levels of ADHD symptoms during
childhood predicted BPD in adolescence (see also [23]
for parallel findings in males). Using latent-class analy-
sis, Thatcher et al. [24] found that the presence of ADHD
symptoms in adolescents, along with substance use dis-
orders, predicted more severe BPD symptoms at young-
adult follow-up.

The majority of relevant research has focused on the
categorical diagnosis of ADHD rather than the core
ADHD dimensions of (a) hyperactivity/impulsivity and
(b) inattention. Exceptions include Carlson et al. [25],
who reported data from a prospective, longitudinal study.
Teacher-rated severity of both attentional disturbance
and behavioral instability (including impulsivity) at age
12 was predictive of adult BPD. This finding was recently
replicated by Beeney et al. [8] in a prospective study of
females. Here, parent- and child-reported severity of
hyperactivity, impulsivity, and inattention at ages 14—15
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predicted BPD at ages 16—18. In a prospective study in
twins, maternal- and teacher-rated symptoms of impul-
sivity at age 5 were related to borderline symptoms at age
12 [26]. Finally, a recent national, prospective longitudi-
nal study of twins in Sweden found that the association
between childhood ADHD symptoms, assessed at age 9
or 12, and adult BPD was primarily driven by impulsivity
as opposed to inattention or hyperactivity [27].

Some adult research has examined presentations (or
“types”) of ADHD as related to BPD. Among adults with
ADHD, one study reported a higher prevalence rate of
comorbid BPD in the Combined presentation of ADHD
(ADHD-C; 24%), for which hyperactivity/impulsivity and
inattention are key components, compared to comorbid
BPD and the Inattentive presentation (ADHD-I; 10%)
[28]. Using latent class analysis with adult females, [29]
found that one pathway to adult BPD emanated from a
childhood profile with at least low/moderate levels of
hyperactive/impulsive symptoms but low levels of inat-
tentive symptoms.

Finally, considered either categorically or dimension-
ally, ADHD is clearly linked with increased risk for self-
harm (a common feature of BPD), including suicidal
behavior and nonsuicidal self-injury (NSSI) (see [30] for
a recent review). Notably, females with ADHD, espe-
cially those with high levels of impulsivity as character-
ized by the ADHD-C presentation, are markedly at risk
for attempted suicide and moderate-to-severe NSSI [31].
Mechanisms linking ADHD with later self-harm include
internalizing and externalizing symptoms, as well as peer
victimization and peer rejection [30]. Risk for suicidality
is greatly increased when females with ADHD have histo-
ries of childhood maltreatment [32].

Executive functioning (EF)

EF includes goal-oriented cognitive processes such as
planning, inhibition, organization, set shifting, work-
ing memory, and problem solving. EF deficits have fre-
quently been linked to both ADHD and BPD. For a
review of ADHD and EF see Brown [33]; for a review
of BPD and EF, see Garcia-Villamisar et al. [34]. In gen-
eral, individuals with BPD show greater EF deficits than
typically developing controls [35]. Individuals with BPD
have demonstrated EF deficits in the domains of planning
[36, 37], working memory [38], response inhibition and
problem solving [39], and motor inhibition [40]. Addi-
tionally, a meta-analysis revealed that BPD samples with
higher rates of comorbid psychopathology performed
worse on EF tasks compared to samples with lower rates
of comorbidity [41]. However, few prospective longitudi-
nal studies have examined childhood EF as predictive of
later BPD, with the notable exception of Belsky et al. [26],
who found that a composite measure of EF deficits at age
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5 was related to BPD symptoms at age 12. Longitudinal
investigation of global measures of EF and relations to
BPD are critically needed.

Early internalizing and externalizing symptoms

BPD is commonly comorbid with a variety of other
psychological disorders, both internalizing and exter-
nalizing in nature [42]. In a systematic review of risk
factors for BPD from longitudinal research, Stepp et al.
[43] found that 16 of 19 studies examining internalizing
and externalizing psychopathology yielded predictions
to later BPD [9]. That is, dimensions of internalizing
(depression) and externalizing (substance use disorder)
behaviors in adolescence were associated with subse-
quent adult BPD symptoms. Indeed, existing literature
theorizes that adolescence is a sensitive period for the
development of personality disorders—and that per-
sonality disorders are preceded by internalizing and
externalizing symptoms, not the other way around [44].
Additionally, some evidence indicates that internalizing
and externalizing symptoms in childhood are also related
to later BPD symptoms (Belsky et al., [26]; Geselowitz
et al.,, [10] but see Burke [23] & Stepp, [18], for negative
results). Hypothesized mechanisms include emotion dys-
regulation, which characterizes both internalizing and
externalizing psychopathology [11]. In short, greater
understanding of the contribution and developmental
timing of internalizing and externalizing symptoms has
the potential to inform early interventions to prevent the
development of clinically significant BPD symptoms.

Adverse childhood experiences/trauma

Consistent with Linehan’s Biosocial Model, a large body
of research has linked a history of environmental invali-
dation and adversity—and at its extreme, trauma—to
the development of BPD [1]. A history of physical abuse,
sexual abuse, and neglect in childhood has long been
linked with BPD [9]. For key prospective longitudinal
investigations, see Johnson et al. [45] and Widom et al.
[46]. Having a parent with psychopathology (including
depression and substance use problems) has consistently
been found to be a family-related risk factor for BPD [9,
43]. Empirical research on the role of parenting and par-
ent—child transactions has been limited [47], even though
key theories posit that transactions between a child’s bio-
logical sensitivity and adverse environments (including
family factors and parenting) both lead to and maintain
BPD symptomology [1] as well self-harmful behaviors
in early adulthood [48]. High levels of parental depres-
sion and parental stress have been linked to BPD [49],
as well as escalation of negative affect and behaviors in
mother-daughter conflict situations [47]. In a prospec-
tive, longitudinal study of twins followed from age 5 to
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12, children who were physically maltreated or exposed
to high maternal negative expressed emotion developed
high levels of BPD characteristics [26], replicating other
prospective studies [25, 50, 51]. Still, at least one study
revealed that maternal parenting stress in adolescence
was not related to adolescent BPD symptom severity [52].
More research is needed related to transactions between
parents and their offspring in terms of the development
of BPD [53].

Present study and hypotheses

In sum, numerous risk factors for BPD have been posited,
including ADHD symptom dimensions, low executive
functioning, early internalizing and externalizing psycho-
pathology, and childhood adversity and trauma. Yet with
the clear exception of Beeney et al. [8], little research has
examined such factors simultaneously, limiting current
understanding of the independent or combined contri-
butions of such variables. Also, many studies examine
delimited developmental periods (e.g., childhood to ado-
lescence, adolescence to young adulthood). Finally, there
is a dearth of research examining the core ADHD dimen-
sions of hyperactivity/impulsivity and inattention as
related to risk for later BPD (for a review, see Beauchaine
etal. [11]).

We leverage a sample of females with childhood-
diagnosed ADHD and a matched comparison sample
followed prospectively from childhood through young
adulthood. Consistent with Linehan’s Biosocial Model,
recent developmental models of females with ADHD
[11], and extant literature, we hypothesize that both
childhood and adolescent (a) hyperactivity/impulsivity
and (b) adversity/trauma will emerge as significant risk
factors for BPD after adjusting for demographic covari-
ates as well as additional evidence-based risk factors. We
also predict that, by late adolescence, internalizing and
externalizing symptoms will be significant predictors of
young adult BPD. An exploratory aim is to examine if
childhood socioeconomic status (SES) moderates asso-
ciations between predictors of interest and later BPD. We
aim to add to the literature on developmental risk factors
for BPD to inform existing models of BPD development
and prevention approaches.

Method

Procedure and participants

The current data were drawn from an ongoing prospec-
tive, longitudinal study of females with and without care-
fully diagnosed childhood ADHD (see Hinshaw, [54]
for more complete details). This study was approved by
the Committee for the Protection of Human Subjects
(CPHS) at the University of California, Berkeley. Partici-
pants were initially recruited across a metropolitan area
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from schools, mental health centers, pediatric practices,
and through advertisements to participate in research-
based, 5-week summer day camps between 1997-1999.
Some participants were recruited through the general
population whereas others were recruited through the
healthcare system. These programs were designed to be
enrichment programs featuring classroom and outdoor
environments for ecologically valid assessment, rather
than intensive therapeutic interventions. All partici-
pants and their families underwent a rigorous, multi-step
psychodiagnostic assessment process (see below), after
which 140 girls with ADHD and 88 age- and ethnicity-
matched comparison girls were selected to participate
in the childhood program (Wave 1; Mage=9.6 years,
range = 6—12 years).

Following recruitment, all participants were screened
for ADHD regardless of if they had already had a pre-
established diagnosis. To establish a baseline diagnosis
of ADHD, we used the parent-administered Diagnostic
Interview Schedule for Children, 4" ed. (DISC-1V) [55]
and SNAP rating scale [52], Hinshaw, [54] for the diag-
nostic algorithm). Comparison girls could not meet
diagnostic criteria for ADHD on either measure. Some
comparison girls met criteria for internalizing disorders
(3.4%) or disruptive behavior disorders (6.8%) at base-
line, yet our goal was not to match ADHD participants
on comorbid conditions but instead to obtain a repre-
sentative comparison group. Exclusion criteria included
intellectual disability, pervasive developmental disor-
ders, psychosis, overt neurological disorder, lack of Eng-
lish spoken at home, and medical problems preventing
summer camp participation. The final sample included
228 girls with ADHD-Combined presentation (n=93)
and ADHD-Inattentive presentation (n=47), plus an
age- and ethnicity-matched comparison sample (n=288).
Participants were ethnically diverse (53% White, 27%
African American, 11% Latina, 9% Asian American),
reflecting the composition of the San Francisco Bay Area
in the 1990%. Family income was slightly higher than
the median local household income in the mid-1990s,
yet income and educational attainment of families were
highly variable, ranging from professional families to
those receiving public assistance. On average, parents
reported being married and living together (65.8%) at the
baseline assessment.

Participants were then assessed 5 (Wave 2;
M o= 14.2 years, range =11-18; 92% retention [data not
included from this wave in the present study]), 10 (Wave
3; M40, =19.6 years, range = 17-24 years; 95% retention),
and 16 (Wave 4; M, =25.6 years, range=21-29 years;
93% retention) years later. Data collection included
multi-domain, multi-informant assessments, performed
in our clinic for most individuals; when necessary, we
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performed telephone interviews or home visits. We
obtained informed consent from all participants (for ini-
tial waves: all legal guardians for minors (if age was below
18 years) and parents; for later waves: all participants and
parents). Participants received monetary compensation.
For additional information see Hinshaw et al. [31, 56],
Owens et al. [57].

Measures

Predictor variables

Predictor variables were measured during the baseline
assessment at Wave 1 (childhood), with repeated assess-
ment of several key measures at Wave 3 (late adoles-
cence), to incorporate risk factors in both developmental
periods.

ADHD Symptom Severity: Swanson, Nolan, and Pelham
rating scale, 4" Ed. (SNAP-1V; Swanson, [58]). We meas-
ured severity of both hyperactivity/impulsivity (SNAP-
HI) and inattentive (SNAP-IA) symptoms using an
average of parent- and teacher-report (childhood) or par-
ent- and self-report (late adolescence) on a dimensional-
ized checklist of these two respective symptom domains
(9 items for each) to obtain multi-informant composite
scores (SNAP-HI: a=0.950; SNAP-IA: a=0.968). For
example, items included “..this child is forgetful in daily
activities” and “..this child blurts out answers to ques-
tions before the questions have been completed” The
severity of each symptom was scored O (not at all) to 3
(very much). Thus, scores of both hyperactivity/impul-
sivity and inattention symptoms ranged from 0-27, with
higher scores indicating more severe symptomology.
The SNAP-1V is a widely used scale of ADHD symptom
severity in both research and clinical settings (e.g.,, MTA
Cooperative Group, [59]). It has good internal consist-
ency and test—retest reliability [60].

Executive Functioning: Rey Osterrieth Complex Figure
(ROCF) [61]. We measured executive functioning using
the ROCE, a laboratory-based cognitive task requesting
that an individual copy and later recall a complex image
composed of 64 segments. The ROCF measures multi-
ple domains of executive functioning such as planning,
inhibitory control, attention to detail, working memory,
and organization. It is often considered a more “global”
measure of executive functioning [62]. We analyzed the
Copy condition of this task, during which participants
are timed as they view the stimulus figure and draw the
figure on a blank piece of paper. For scoring, we used
the Error Proportion Score (EPS; the ratio of number of
errors divided by the total number of segments drawn),
a well-validated method of scoring the ROCEF, index-
ing efficiency [63]. In previous research with this sam-
ple, only the Copy condition (versus Delayed Recall
condition) differentiated girls with ADHD from our
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comparison sample at baseline. The ROCF EPS showed
the largest effect size (d=0.90) out of all other EF meas-
ures in our battery (Hinshaw et al., [64]; Sami et al., [63]).
As well, childhood EPS predicts later academic and occu-
pational functioning in comparison to other EF measures
Miller et al., [62]).

Internalizing and Externalizing Symptoms: Child
Behavior Checklist, Adult Self Report, and Adult Behav-
ior Checklist (CBCL; ASR; ABCL) [65, 66]. In childhood,
we measured severity of internalizing («=0.89) and
externalizing («=0.93) symptoms via parent-report on
the Internalizing and Externalizing scales of the CBCL.
In late adolescence, we averaged participant self-report
on the Adult Self-Report (ASR) and parent-report on
the Adult Behavior Checklist (ABCL) to obtain multi-
informant composite scores. The ASR and ABCL are par-
allel versions of the CBCL for older individuals. We used
T-scores (M=50, SD=10) as dimensional symptom
measures, with scores above 60 indicating elevated/at-
risk and scores above 70 indicating clinically significant
symptoms. For example, items included: “... your child
feels worthless or inferior” (internalizing) “...your child
gets in many fights” (externalizing). The CBCL, ASR, and
ABCL have good—excellent validity, test—retest reliability,
and internal consistency [66, 67].

Parent Psychopathology: Beck Depression Inventory
(BDI-I; BDI-II) (68, 69]. We measured depressive symp-
toms of the primary caregiver (typically the mother)
using self-report on the BDI-I at Wave 1 and the BDI-
II at Wave 3. Mothers rated each of the 21 items on a
4-point severity scale. For example, items included a
choice between “1.) I do not feel sad. 2.) I feel sad. 3.) I am
sad all the time and I can’t snap out of it. 4.) I am so sad
or unhappy I can’t stand it” Total possible scores could
range from 0-63, with higher scores indicating greater
severity of depression. The BDI is a widely used and
extensively validated self-report measure of depression in
adults [70].

Parenting Stress Due To Dysfunctional Interactions:
Parenting Stress Index-Short Form (PSI-SF) [71]. We
measured stress-inducing dysfunctional parent—child
interactions using the PSI-SE, a widely used self-report
measure assessing stress experienced by parents related
to their role as a parent. In particular, we used the
12-item Parental-Child Dysfunctional Interaction (PCDI)
subscale which measures a parent’s perception of dys-
function in the parent—child relationship that contributes
to the parent’s feelings of parental stress. Participants’
mothers rated each item on a scale from 1 (strongly
agree) to 5 (strongly disagree). For example, items
included: “My child does not like me or want to be close’
Higher scores indicated higher levels of maternal parent-
ing stress. The PSI-SF has demonstrated good test-test
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reliability, internal consistency, and validity, with the reli-
ability of the subscales ranging from 0.68 to 0.85 and the
internal consistency ranging from 0.80 to 0.87 [72, 73]. In
our sample, the internal consistency (Cronbach’s alpha)
of the Parental-Child Dysfunctional Interaction subscale
at Wave 1 and Wave 3 were 0.88 and 0.93 respectively.

Cumulative childhood adversity: Adverse Childhood
Experiences questionnaire (ACE) [74]. We measured
cumulative experiences of childhood adversity via retro-
spective report by on the ACE questionnaire at Wave 4,
which assesses experiences of childhood abuse, neglect,
and household dysfunction during the first 18 years of
life. ACE scores ranged from 0-10, with higher scores
indicating experiences of multiple types of childhood
adversity. For example, items included: “Did you often
or very often feel that no one in your family loved you
or thought you were important or special?” The ACE
questionnaire is a commonly used measure to assess
for the cumulative effect of multiple forms of child-
hood adversity [75], and has good reliability and validity
[76]—including at least moderate test—retest reliability of
retrospective reports [77].

Criterion variables
These were measured at Wave 4 (Young Adulthood).
Borderline Personality Disorder Diagnosis. A licensed
clinical psychologist or a graduate student in clinical psy-
chology, under close supervision, conducted a clinical
interview with participants using the Structured Clinical
Interview for DSM-IV-TR (SCID) [78] and the Border-
line Personality Disorder (BPD) module of the SCID-II
(SCID-II) [79]. The SCID-II is a semi-structured inter-
view widely used in both research and clinical practice,
with research indicating good to excellent inter-rater
reliability [80]. A participant met criteria for a diagnosis
of BPD if the clinician rated the participant at or above
threshold on five of the nine symptom traits. A single
dichotomous variable (0 or 1) reflected a BPD diagnosis.
Borderline Personality Disorder Dimensional Fea-
tures. Because both diagnostic interview and self-report
measures may yield optimal assessment of BPD [81], we
also included a dimensional measure of BPD in order to
assess and validate the categorical measure of BPD. For a
large subset of the sample, a 15-item self-report scale was
included, based on the BPD module of the Structured
Clinical Interview for DSM-5 Axis II disorders (SCID-II)
[82]. However, every participant did not complete this
self-report measure, as it was added after data collection
began. Additionally, some participants completed only
interviews and did not return their packet of question-
naires including this measure. Each item of the meas-
ure is rated dichotomously (0=No, 1=Yes), so that the
total possible score ranged from 0-15, with higher scores
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indicating more features of BPD. For example, items
included: “Have you often become frantic when you
thought that someone you really cared about was going
to leave you?” This scale is consistent with DSM-5 BPD
criteria, and has been used in several other studies, with
satisfactory internal reliability («=0.81) [83, 84].

Covariates

To ascertain whether domains of impairment were
related specifically to BPD status, we added covariates
empirically associated with BPD and associated predic-
tors: (1) SES—a composite measure of parent report of
family income and maternal education in childhood; (2)
parent report of child’s race/ethnicity in childhood; and
(3) participant age in young adulthood.

Data analytic plan

Statistical analyses were performed with RStudio, ver-
sion 1.2.1335. First, we computed descriptive statistics
and zero-order correlations across potential predictors,
background variables of interest, and young adult BPD
(measured both categorically and dimensionally). Sec-
ond, we conducted a series of (a) binary logistic regres-
sions to test whether each theory-informed predictor
independently predicted a young-adult diagnosis of BPD
and (b) parallel linear regressions regarding dimensional
features of BPD. We calculated effect sizes of Cohen’s d
for the dichotomous criterion and R? for the dimensional
measure. Given the many initial predictors, we deployed
the stringent criterion that a predictor be retained for
subsequent analyses only if it displayed a medium (or
larger) effect size in relation to the respective categorical
or dimensional measure of BPD. For Cohen’s d, we con-
sidered effect sizes 2 0.2 as small, 2 0.5 as medium, and
> 0.8 as large; for R?, we considered = 0.02 as small, =
0.13 as medium, and 2 0.26 as large (Cohen, 1988). Third,
we tested whether predictors meeting this criterion con-
tinued to do so when adjusting for sociodemographic
covariates (baseline SES, participant race/ethnicity, and
participant age), using (a) binary logistic regressions or
(b) linear regressions, respectively.

We added predictors maintaining significance into sep-
arate models by developmental period (Model 1=child-
hood; Model 2 =late adolescence), Given the small subset
with a BPD diagnosis, we used Firth’s penalized likeli-
hood method in binary logistic regressions to minimize
bias introduced by several independent variables [85].
For exploratory moderator analyses, we conceptualized a
moderator as a baseline factor that might reveal differen-
tial predictor-criterion associations at different levels of
the putative moderator [86]. Our moderator of interest
included baseline (Wave 1) socioeconomic status. Under-
standing that such analyses are non-hypothesis-driven,
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we placed interaction terms of the putative predictor x
SES moderator at the third step of each significant pre-
dictor regression model.

Results

Descriptive analyses and correlations

A total of 19 participants met criteria for a diagnosis of
BPD. Fourteen (74%) had received a childhood diagnosis
of ADHD (x*(3, N=199)=1.1, p=0.3, OR: 1.31, CL: 0.79,
2.17), with a majority of them having received a child-
hood diagnosis of ADHD-C (58%).

Tables 1, 2, 3 and 4 present intercorrelations among key
variables. Because maternal- and teacher-report of child-
hood hyperactivity/impulsivity (W1 SNAP-HI), inatten-
tion (W1 SNAP-IA), overt aggression (W1 CSBS), and
relational aggression (W1 CSBS), plus maternal- and
self-report of late adolescent hyperactivity/impulsivity
(W3 SNAP-HI), inattention (W3 SNAP-IA), external-
izing symptoms (W3 ASR/ABCL), and internalizing
symptoms (W3 ASR/ABCL) were highly correlated, we
averaged ratings across mother and teacher (childhood)
and mother and self (early adulthood) to create a com-
posite score for each domain.

For young-adult categorical BPD diagnoses, significant
childhood point biserial correlates included hyperactiv-
ity/impulsivity (W1 SNAP-HL r,,=0.17, p<0.05), low
executive functioning (W1 ROCEF; r,, =022, p<0.01),
and a history of overall adversity (W4 ACEs; r,,=0.32,
p<0.01) (see Table 1). Significant late-adolescent point
biserial correlates included hyperactivity/impulsiv-
ity (W3 SNAP-HL; r,,=0.40, p<0.01), inattention (W3
SNAP-IA; r,,=0.38, p<0.01), externalizing symptoms
(W3 ASR/ABCL; r,,=0.39, p<0.01), internalizing symp-
toms (W3 ASR/ABCL; r,,=0.34, p<0.01), and maternal
psychopathology (W3 BDI-II (rpb=0.16, p<0.05) (see
Table 2).

Regarding young-adult dimensionally scored features of
BPD, childhood hyperactivity/impulsivity (W1 SNAP-HI;
r=0.43, p<0.01), childhood inattention (W1 SNAP-IA;
r=0.29, p<0.01), low executive functioning (W1 ROCEF;
r=0.25, p<0.01), externalizing symptoms (W1 CBCL;
r=0.36, p<0.01), internalizing symptoms (W1 CBCL;
r=0.24, p<0.01), overt aggression (W1 CSBS; r=0.38,
p<0.01), relational aggression (W1 CSBS; r=0.32,
p<0.01), negative peer nominations (W1 Peer Report;
r=0.35, p<0.01), and a cumulative history of childhood
adversity (W4 ACEs; r=0.47, p<0.01) were significant
correlates. Late adolescent hyperactivity/impulsivity (W3
SNAP-HI; r=0.52, p<0.01), inattention (W3 SNAP-IA;
r=0.43, p<0.01), low executive functioning (W3 ROCF;;
r=0.20, p<0.05), externalizing symptoms (W3 ASR/
ABCL; r=0.63, p<0.01), internalizing symptoms (W3
ASR/ABCL; r=0.57, p<0.01), maternal psychopathology
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(W3 BDI-II; r=0.25, p<0.01), and maternal parenting
stress due to dysfunctional interactions (W3 PSI-PCDI;
r=0.23, p<0.05) were all significantly correlated with
young adult BPD features (Table 4).

Predictors of young adult BPD diagnosis
In the binary logistic regressions with Firth’s penalized
likelihood method, conducted to assess independent pre-
dictors of the dichotomous outcome of meeting (vs. not
meeting) diagnostic criteria for BPD in young adulthood,
we initially tested whether each predictor of interest was
significantly associated with BPD, followed by inclusion
of (a) covariates and (b) other significant predictor vari-
ables according to developmental period (Table 5).
Among childhood predictors, hyperactivity/impulsivity
(p<0.05; d=0.58) and low executive functioning (p <0.01;
d=0.76) each predicted BPD diagnostic status in young
adulthood, but only low executive functioning maintained
significance after adjusting for covariates (p<0.05). As
well, the childhood ACE score was a significant predictor,
even with adjustment for covariates (p<0.001; d=1.14).
Regarding for late-adolescent predictors, hyperactivity/
impulsivity (p<0.001; d=1.45), inattention (p<0.001;
d=1.36), externalizing (p<0.001; d=1.41), and internal-
izing (p<0.001; d=1.23) symptoms each predicted young
adult BPD, adjusting for covariates. Maternal psychopa-
thology did not survive inclusion of covariates (p =0.093).
Finally, we entered all predictors with a medium or
larger effect size (Cohen’s d 2 0.5) that had maintained
significance after inclusion of covariates into models
divided by developmental period. In childhood, low exec-
utive functioning (p=0.012) and the ACE score main-
tained significance (p=0.003). In the late-adolescent
predictor model, only inattentive symptoms maintained
marginal significance (p=0.059), but hyperactivity/
impulsivity (p>0.05), internalizing symptoms (p>0.05),
and externalizing symptoms (p>0.05) did not.

Predictors: Young adult dimensional BPD features

Via linear regressions, childhood hyperactivity/impulsivity
(<0.001; R*=0.182), inattention (p<0.001; R*=0.079),
low executive functioning (»p=0.004; R*=0.054), exter-
nalizing symptoms (p<0.001; R*=0.121), internaliz-
ing symptoms (p=0.004; R*=0.051), overt aggression
(»<0.001; R*=0.137), relational aggression (p<0.001;
R*=0.094), negative peer nominations (p<0.001;
R*=0.114), and maternal psychopathology (p=0.045;
R*=0.020) independently predicted young-adult features
of BPD. Of these, only childhood hyperactivity/impulsiv-
ity (p<0.001), inattention (p<0.001), externalizing symp-
toms (p<0.001), internalizing symptoms (p<0.05), overt
aggression (p<0.001), relational aggression (p<0.001),
and negative peer nominations (p<0.001) maintained
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Table 2 Descriptive statistics and correlations of late adolescent study variables with young adult BPD diagnosis

Variables of interest No BPD BPD (n=19) M(SD) 2 3 4 5 6 7 8
(n=182)
M(SD)
1 BPD Diagnosis (W4 SCID) - - 040® 038® 001" 039" 034® 0167 005
2 Impulsivity (W3 SNAP-HI Mom/Self Report) 4.98(4.66) 12.29(7.86) - 069° 021° 074° 056° 024> 032°
3 Inattention (W3 SNAP-IA Mom/Self Report) 8, 65(6 52)  17.45(6.30) - 011 069° 057° 028° 051°
4 Low Executive Functioning (W3 RCFT) 8(0.10) 1.18(0.10) - 018 012 001 018
5 Externalizing Symptoms (W3 ASR/ABCL Mom/Self Report) 5374(1 0.19) 68.11(10.89) 073% 026° 049
6 Internalizing Symptoms (W3 ASR/ABCL Mom/Self Report)  52.46(10.67) 65.53(11.02) - 034°  0.50°
7 Maternal Psychopathology (W3 BDI-Il) 5.92(7.88) 1041(12.12) - 043P
8 Maternal Parenting Stress due to Dysfunctional Interac- 2.04(0.85) 2.18(0.93) -

tions (W3 PSI-PCDI)

BPD: Borderline Personality Disorder, W4: Wave 4, SCID: Structured Clinical Interview for DSM disorders, W3: Wave 3, SNAP: Swanson, Nolan and Pelham Questionnaire,
HI: Hyperactivity/Impulsivity, /A: Inattention, RCFT: Rey Osterrieth Complex Figure Task, ASR: Adult Self-Report, ABCL: Adult Behavior Checklist, BDI-II: Beck Depression
Inventory-Il, PSI: Parenting Stress Index, PCDI: Parent-Child Dysfunctional Interactions

" Point Biserial Correlation
@ Correlation significant at 0.05 level
b Correlation significant at 0.01 level

significance after adjusting for covariates. Maternal par-
enting stress due to dysfunctional interactions became
significant after adjusting for covariates (p<0.05). The
ACE score significantly predicted young adult BPD fea-
tures (p <0.001; R?=0.213), even after adjusting for covar-
iates (p<0.001).

For late-adolescent predictors, hyperactivity/impulsivity
(»<0.001; R>=0.265), inattention (p<0.001; R>=0.177),
low executive functioning (p<0.05; R?2=0.033), exter-
nalizing symptoms (p<0.001; R*=0.398), internalizing
symptoms (p <0.001; R*=0.317), maternal psychopathol-
ogy (p<0.01; R*=0.053), and maternal parenting stress
due to dysfunctional interactions (p<0.05; R*=0.043)
each independently predicted features of BPD in young
adulthood. Of these, hyperactivity/impulsivity (p <0.001),
inattention (p <0.001), externalizing symptoms (p <0.001),
internalizing symptoms (p<0.001), maternal psychopa-
thology (p<0.05), and maternal parenting stress due to
dysfunctional interactions (p<0.01) maintained signifi-
cance after adjusting for covariates. Low executive func-
tioning did not.

Finally, we entered predictors with a medium (or
above) effect size (R* Z 0.13)—that had maintained signif-
icance after inclusion of covariates—into separate models
by developmental period. In childhood, only childhood
hyperactivity/impulsivity (p<0.01) and the ACE score
maintained significance (p<0.001), but overt aggression
did not (p>0.05). As for late-adolescent predictors, only
externalizing (p<0.001) and internalizing symptoms
(p<0.01) maintained significance—but not hyperactivity/
impulsivity (p >0.05) or inattention (p > 0.05).

Exploratory moderator analyses

Regarding categorical young adult BPD diagnosis, no
predictor x moderator interactions emerged as statisti-
cally significant. For young adult dimensional BPD fea-
tures, only an interaction between (a) low childhood
executive functioning (predictor) and (b) low childhood
socioeconomic status (moderator) (W1 SES; AR?=0.022,
p<0.05) emerged as statistically significant. Here, it was
the combination of low executive functioning and low
baseline SES that predicted higher levels of BPD dimen-
sional features.

Discussion

Leveraging a well-characterized longitudinal female
sample with and without carefully diagnosed childhood
ADHD, we examined theory-informed predictors of young
adult BPD—considered both categorically and dimen-
sionally—from childhood and late-adolescent timespans.
Although we emphasize caution regarding interpretation
of findings due to our small sample size, this investigation
extends research from our laboratory on developmental
predictors of self-harm behaviors [87] to include border-
line personality disorder as a criterion measure. We note
that individuals with BPD—a condition characterized by
intense and pervasive dysregulation of emotion, behavior,
cognition, and relationships—may or may not engage in
self-harm.

First, regarding our categorical measure of BPD, using
binary logistic regressions with correction for small sam-
ple size, we found that—as hypothesized—a cumulative
history of childhood adversity, as measured by the ACE
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Table 4 Descriptive statistics and correlations of late adolescent study variables with young adult BPD features

Page 11 of 17

Variables of interest Mean SD n 2 3 4 5 6 7 8

1 Young Adult BPD Features 418 3.74 143 052° 043® 0200 063° 057° 025° 0237
2 Impulsivity (W3 SNAP-HI Mom/Self Report) 584 5.38 136 - 062° 030° 069° 052° 025" 020°
3 Inattention (W3 SNAP-IA Mom/Self Report) 1011 691 137 - 017 063° 055  024° 043°
4 Low Executive Functioning (W3 RCFT) 018 009 135 - 025° 018 008 017
5 Externalizing Symptoms (W3 ASR/ABCL Mom/Self Report) 5561 1084 137 - 07°  028° 042°
6 Internalizing Symptoms (W3 ASR/ABCL Mom/Self Report) 5493 1103 137 - 044°  051°
7 Maternal Psychopathology (W3 BDI-Il) 6.36 9.24 115 - 0.49°
8 Maternal Parenting Stress due to Dysfunctional Interactions  2.03 0.83 114 -

(W3 PSI-PCDI)

BPD: Borderline Personality Disorder, W3: Wave 3, SNAP: Swanson, Nolan and Pelham Questionnaire, HI: Hyperactivity/Impulsivity, /A: Inattention, RCFT: Rey Osterrieth

Complex Figure Task, ASR: Adult Self-Report, ABCL: Adult Behavior Checklist, BDI-II: Beck Depression Inventory-Il, PSI: Parenting Stress Index, PCDI: Parent-Child

Dysfunctional Interactions
@ Correlation significant at 0.05 level

b Correlation significant at 0.01 level

Table 5 Predictors of Risk for Young Adult BPD Diagnosis and Features

Young Adult BPD Diagnosis (n=201)

Young Adult BPD Features

(n=143)

p Cohen’sd p with covariates’ p R?  pwith covariates'
Childhood Predictors
Impulsivity (W1 SNAP-HI Mom/Teach Report) 0.022* 058 0.094 0.000%** 0.182 0.000***
Inattention (W1 SNAP-IA Mom/Teach Report) 0.15 036 0.244 0.000*** 0.079 0.000***
Low Executive Functioning (W1 RCFT) 0.004**  0.76 0.031* 0.004**  0.054 0.293
Externalizing (W1 CBCL Mom Report) 0.20 0.32 0468 0.000*** 0.121 0.000***
Internalizing (W1 CBCL Mom Report) 0.41 0.20 0.789 0.004**  0.051 0.025*
Overt Aggression (W1 CSBS Mom/Teach Report) 0.46 0.15 0.958 0.000*** 0.137 0.000%**
Relational Aggression (W1 CSBS Mom/Teach Report) 0.078 043 0.089 0.000%** 0.094 0.000***
Negative Nominations (W1 Peer Report) 0.13 0.35 0462 0.000*** 0.114 0.000***
Maternal Psychopathology (W1 BDI) 0.48 0.13 0.891 0.045*  0.020 0.205
Maternal Parenting Stress due to Dysfunctional Interactions (W1 0.64 0.13 0.633 0.058 0.019 0.017*
PSI-PCDI)
Childhood-Adolescent Predictors (Retrospectively Reported)
Cumulative History of Childhood Adversity (W4 ACEs) 0.000%** 114 0.005%* 0.000%** 0.213  0.000***
Late Adolescence Predictors
Impulsivity (W3 SNAP-HI Mom/Self Report) 0.000%** 145 0.000%** 0.000*** 0.265 0.000%**
Inattention (W3 SNAP-IA Mom/Self Report) 0.000%** 1.36 0.000%** 0.000%** 0.177 0.000%**
Low Executive Functioning (W3 RCFT) 0.80 0.04 0.994 0.023*  0.033 0.058
Externalizing Symptoms (W3 ASR/ABCL Mom/Self Report) 0.000*** 141 0.0007** 0.000*** 0.398 0.000***
Internalizing Symptoms (W3 ASR/ABCL Mom/Self Report) 0.000*** 1.23 0.000%** 0.000*** 0.317 0.000***
Maternal Psychopathology (W3 BDI-Il) 0.046*  0.54 0.093 0.008** 0.053 0.010*
Maternal Parenting Stress due to Dysfunctional Interactions (W3 0.496 0.17 046 0.016*  0.043 0.003**

PSI-PCDI)

BPD: Borderline Personality Disorder, W1: Wave 1, SNAP: Swanson, Nolan and Pelham Questionnaire, HI: Hyperactivity/Impulsivity, JA: Inattention, RCFT: Rey Osterrieth
Complex Figure Task, CBCL: Child Behavior Checklist, CSBS: Children’s Social Behavior Scale, BDI: Beck Depression Inventory, PSI: Parenting Stress Index, PCDI: Parent—
Child Dysfunctional Interactions, ACEs: Adverse Childhood Experiences Scale, W4: Wave 4, W3: Wave 3, ASR: Adult Self-Report, ABCL: Adult Behavior Checklist, BDI-II:

Beck Depression Inventory-Il

" Covariates: Race, Family SES at Wave 1; Participant age at Wave 4
" Correlation significant at 0.05 level

™ Correlation significant at 0.01 level

™ Correlation significant at 0.001 level
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score, predicted BPD diagnosis. Low EF in childhood
was also a significant predictor, even after adjusting for
ACE scores and demographic covariates. Regarding late-
adolescent predictors, hyperactivity/impulsivity, inat-
tention, internalizing, and externalizing symptoms each
independently predicted young adult BPD diagnosis after
adjusting for covariates, but maternal depression did not.
In stringent analyses accounting for all independently
significant late adolescent predictors, only symptoms
of inattention were independently (albeit marginally)
related to young adult BPD diagnosis.

Second, with respect to our dimensional measure of
BPD features, we found—consistent with hypotheses—
that both childhood hyperactivity/impulsivity and a
cumulative history of childhood adversity from the ACE
score predicted young adult BPD features, with adjust-
ment for covariates. Furthermore, childhood inattention,
externalizing symptoms, internalizing symptoms, overt
aggression, relational aggression, negative peer nomina-
tions, and maternal parenting stress due to dysfunctional
interactions also independently predicted young adult
BPD features after adjusting for covariates. Yet in the final
model, including all childhood predictors with a medium
(or larger) effect size that had survived covariates, only
childhood hyperactivity/impulsivity and the ACE score
maintained significance. As for late-adolescent predictors
of the dimensional outcome, hyperactivity/impulsivity,
inattention, externalizing symptoms, internalizing symp-
toms, maternal psychopathology, and maternal parent-
ing stress due to dysfunctional interactions maintained
significance after adjusting for covariates, but low execu-
tive functioning did not. In the final analysis, adding all
surviving predictors in the same model, only late-ado-
lescent externalizing and internalizing symptoms main-
tained significance. Finally, as for exploratory moderator
analyses, we found an interaction between low childhood
executive functioning and low socioeconomic status at
baseline was significant, suggesting that socioeconomic
disadvantage may compound the predictive effects of low
executive functioning with respect to later BPD dimen-
sional scores.

Overall, the child and adolescent predictors of later
BPD are largely consistent with those from previous
investigations [8, 10, 18, 25, 26, 43], emerging here from a
carefully controlled prospective investigation. Regarding
ADHD symptoms, almost 75% of women who met crite-
ria for BPD in young adulthood had diagnoses of child-
hood ADHD, most often characterized by high levels of
impulsivity (ADHD-C). This finding is consistent with
both cross-sectional and longitudinal research, as well as
theoretical models of the developmental course of indi-
viduals with high levels of early impulsivity, related to
BPD as an end-point [11].
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For ADHD dimensions, our findings add to the limited
number of studies examining hyperactive, impulsive, and
inattentive symptoms and their severity across develop-
ment, especially beginning in childhood [8, 25-27]. That
hyperactivity/impulsivity in childhood and adolescence
did not significantly predict later categorical BPD diag-
nosis was unexpected and may relate to our small sam-
ple size. Yet regarding our dimensional measure, when
adjusting for covariates and other predictors, hyperac-
tivity/impulsivity in childhood did significantly predict
later BPD features. This finding is consistent with the
only two other known studies to our knowledge that
have examined prospective associations between child-
hood impulsivity and later BPD [26, 27]. Two studies
have found prospective prediction from both adolescent
hyperactivity/impulsivity and inattention to later BPD [8,
25]—along this line, note our marginally significant pre-
diction of categorical BPD from late-adolescent inatten-
tive symptoms: In both Carlson et al. [25] and a recent
machine learning study of 128 variables related to risk for
BPD, inattention in adolescence emerged as an important
predictor [8]. Each dimension of ADHD appears to play
an important role in the development of BPD symptoms.

The finding linking low EF in childhood to young adult
BPD diagnosis is also consistent with previous (yet lim-
ited) research. In the only known prospective longitudi-
nal study to date examining childhood EF as predictive of
later BPD, a composite measure of EF at age 5 predicted
BPD symptoms at age 12 [26]. When we examined low
childhood EF and BPD dimensional features, our findings
were not significant. Still, moderator analyses revealed
that girls with both low EF and low socioeconomic sta-
tus were at especially risk for high levels of BPD features.
Perhaps difficulties in low EF are related to high or clini-
cally significant BPD in the context of socioeconomic
disadvantage.

Regarding internalizing and externalizing symptoms,
we found that high levels of each were related to later
BPD features after adjusting for other important pre-
dictors—but not when we measured BPD categorically.
Furthermore, multiple forms of aggression in childhood
including both overt and relational aggression, plus nega-
tive peer nominations, predicted young adult BPD fea-
tures, but these findings did not maintain significance in
the presence of other important predictors. Thus, symp-
toms of aggression and peer preference are important in
childhood as risk factors for later BPD, yet other factors—
childhood hyperactivity/impulsivity and trauma-remain
statistically superior. Indeed, there was substantial overlap
in our measures of aggression, negative peer nomination,
hyperactivity/impulsivity, and broadband externalizing
symptoms. Overall, our key findings replicate those from
Stepp et al. [43], who showed that adolescent internalizing
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and externalizing symptoms predict adult BPD (for addi-
tional research, see Belsky et al., [26]; and Geselowitz
et al,, [10]). Adolescence appears to be a particularly sen-
sitive period during which vulnerability for the develop-
ment of severe and pervasive dysregulation across the
lifespan may be realized [44].

Although maternal psychopathology—plus both child
and late-adolescent maternal parenting stress due to dys-
functional interactions—were each independently asso-
ciated with young adult BPD features after adjusting for
covariates, their effect sizes were small. Any implications
require replication. Findings from other research indicate
that parental invalidation and negative parenting prac-
tices may well be stronger predictors [53].

Consistent with a large body of research linking a his-
tory of childhood adversity/trauma with later BPD [88],
we found that a cumulative history of childhood adver-
sity, measured by the ACE scale, was a crucial predictor
of both young-adult BPD diagnosis and dimensional fea-
tures. This measure of cumulative history of childhood
adversity is retrospective—and may therefore be better
characterized as a subjective experience of childhood
trauma rather than objective experiences of childhood
trauma. These findings are consistent recent data find-
ing that risk of psychopathology is high among individu-
als with subjective reports of childhood maltreatment
regardless of whether these experiences were validated
by objective measures [89]. As well, the ACE measure we
used constitutes the gold standard in the field.

Our results support theories that transactions between
dispositional and environmental factors over time can
lead to a cycle of dysregulation of emotion, behavior, and
cognition as well as difficult interpersonal relationships
[1, 11]. Indeed, findings support Linehan’s Biosocial The-
ory plus recent developmental models of females with
ADHD [11]. That is, behaviorally expressed impulsiv-
ity may be a risk factor for a range of outcomes, includ-
ing BPD. As development progresses, children with trait
impulsivity may experience childhood trauma—linked
with, for example, intergenerational trauma, maladaptive
parenting practices (especially in relation to the child’s
impulsive behavior), and/or parents’ own behavioral
impulsivity—which may then transactionally escalate the
development of BPD. The original impulsivity may, via
heterotypic continuity, come to be expressed as a com-
bination of internalizing and externalizing dimensions,
leading to BPD [11, 90]—a suggestion requiring further
empirical investigation. Future research should include
prospective temporal assessment of these domains, as
well as other environmental mediators (e.g., peer rela-
tionship influences, substance use) and valid measures
of behavioral parental invalidation, to assess multi-factor
etiological influences.
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Clinical implications

Although our sample size is too small to draw definitive
clinical recommendations, we provide several ideas for
possible clinical and public health implications, empha-
sizing caution in interpretation of results related to study
limitations (see below for more detail in this regard).
First, findings highlight the longstanding effects of early
experiences of adversity and trauma. Prevention of these
childhood experiences, especially through public health
initiatives, cannot be overemphasized. Second, our
results reveal the importance including global EF deficits
in childhood as indicators of risk for BPD, in addition to
the focus on childhood impulsivity. These findings have
implications for guiding early clinical assessment and
intervention (e.g., through early EF skills training) to pre-
vent later BPD. In short, we highlight the need for inter-
ventions before the adolescent period, which appears to
be an especially sensitive time of risk [11].

Children with histories of adversity/trauma and/or defi-
cits in EF could receive interventions targeting emotion
dysregulation, a mechanism linked to the development of
BPD, such as Dialectical Behavior Therapy for Children
(DBT-C) [91], Parent—Child Interaction Therapy (PCIT)
[92], or creative combinations of these therapies [93].
Widespread assessment of early risk factors to identify indi-
viduals at risk remains a challenge. We also recommend
that evidence-based treatments for severe emotion dysreg-
ulation (i.e., DBT) include remediation of EF deficits.

Limitations and future directions

Our study has several important limitations. First, our
sample size is small for the categorical BPD variable,
with only 19 females meeting diagnostic criteria for BPD
in young adulthood, clearly limiting statistical power.
Note that we used Firth’s penalized likelihood method
to statistically account for our small sample [94]. Fur-
thermore, only a subset of our sample completed the
self-report dimensional BPD measure. We emphasize the
need for replication and cautious interpretation of find-
ings. Second, we did not have symptom-level data avail-
able for our categorical measure of BPD, preventing us
from evaluating clinician-assessed dimensions of BPD
symptoms. Future research would benefit from examin-
ing dimensional severity of BPD symptoms, as well as
specific traits, some of which have recently been linked
to increased risk for a suicide attempt [95]. Third, several
measures—including those of BPD features, cumulative
trauma history, and ADHD (in part) were self-reported—
and may thus be subject to bias. Fourth, we were not able
to peform mediator analyses and therefore cannot add to
the literature on potential “driving” mechanisms between
childhood and adulthood (e.g., emotion dysregulation).
Fifth, we did not separate predictor symptom domains of
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hyperactivity vs. impulsivity, as psychometrics are supe-
rior when using the full 9-item Hyperactivity/Impulsivity
scale. As well, this measure is more consistent with the
DSM’s layout of symptoms. Although we support the sep-
aration of theses symptoms in future research—see the
excellent national analysis by Tiger et al. [27]—we elected
to include the full 9-item scale. Sixth, our measure of
externalizing symptoms in late adolescence (ASR, ABCL)
included measures of aggression, but given our multiple
testing, we did not examine aggression per se during this
developmental window. Future research would benefit
from examining aggressive symptoms across develop-
ment, given empirical research and theory linking high
levels aggression and peer problems with later BPD [11,
18]. Seventh, there is controversy over whether the Rey-
Osterrieth Complex Figure Test captures meaningful var-
iance in executive functioning [96]. It could be that this
measure is a better index of visual-motor integration and
overall neuropsychological functioning than of executive
functioning [97, 98]. Future research should investigate
different domains of neuropsychological functioning and
BPD development. Eighth, there is definitional overlap
between ADHD and BPD, given that both are character-
ized by impulsivity, which could account for some of the
present results. Finally, a key limitation is the timing of
our BPD measure—we measured BPD only during young
adulthood, but some participants may already have met
criteria for BPD in adolescence.

Still, key strengths include a carefully diagnosed, eth-
nically and socioeconomically diverse sample of females;
emphasis on multi-domain and multi-informant meas-
ures; high sample retention; and a prospective (and
ongoing) longitudinal design. Moreover, we included
stringent use of covariates and statistical penalization.
Finally, we examined multiple domains of risk for BPD
simultaneously and included several measures of BPD
symptomology.

Conclusion

The current findings add to existing research on develop-
mental pathways to BPD, especially among females with
ADHD. Future directions should include replication, fur-
ther examination of dimensions of both ADHD and EF,
and distinct types of traumatic life events across devel-
opment [99] as related to later BPD. Sensitive measures
of early emotional invalidation are also necessary [53].

Abbreviations

ACEs Adverse childhood experiences scale

ADHD Attention-deficit/hyperactivity disorder

ADHD-C  Attention-deficit/hyperactivity disorder, combined presentation
ADHD-IA  Attention-deficit/hyperactivity disorder, inattentive presentation

BDI Beck depression inventory
BPD Borderline personality disorder

Page 14 of 17

CBCL Child behavior checklist

CSBS Children’s social behavior scale

EF Executive functioning

HI Hyperactivity/impulsivity

IA Inattention

NSSI Nonsuicidal self-injury

PSI Parenting stress index

PCDI Parent—child dysfunctional interactions
RCFT Rey osterrieth complex figure task

SCID Structured clinical interview for DSM disorders
SNAP Swanson, Nolan, and Pelham questionnaire
W1 Wave 1

W3 Wave 3

W4 Wave 4

Acknowledgements

We express gratitude to the young women who have participated in our
ongoing investigation, and their families, as well as the members of the Hin-
shaw lab both past and present who have made this research possible.

Authors’ contributions

SM.O. played a lead role in conceptualization and data curation, formal analy-
sis, writing of original draft, and writing of review and editing. S. P H. played
lead role in the original study design, methodology, data collection, as well

as supervision of S. M. O, and an equal contribution in the conceptualization,
drafting, and critical revision of this work and writing. All authors read and
approved the final manuscript.

Authors’information

S.M. O.is a psychology doctoral student at the University of California,Berkeley
studying developmental pathways to self-harm, with emphasis on traitimpul-
sivity, childhood maltreatment, emotion dysregulation, and suicide. S. PH. is a
Distinguished Professor of Psychology at the University of California,Berkeley,
and Professor of Psychiatry and Behavioral Sciences at the Universityof
California, San Francisco. He investigates developmental psychopathology
andmental illness stigma.

Funding
Preparation of this research was supported by Grant R0T MH45064 from the
National Institute of Mental Health.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

This study and its experimental protocols were approved by the ethics com-
mittee at the University of California Berkeley’s Committee for Protection

of Human Subjects. All methods were performed in accordance with the
relevant guidelines and regulations of the Declaration of Helsinki. Written
informed consent was obtained from all participants. Written informed
consent was obtained from all participants’ parents/legal guardians if their age
was less than 16 years. Written informed consent was obtained from parents/
legal guardians and participants for vulnerable participants.

Consent for publication
Not applicable.

Competing interests

All authors have no conflicts of interest to declare.

Received: 25 September 2022 Accepted: 2 January 2023
Published online: 15 February 2023



O’Grady and Hinshaw BMC Psychiatry

(2023) 23:106

References

1.

20.

21.

22.

Crowell SE, Beauchaine TP, Linehan MM. A biosocial developmental
model of borderline personality: Elaborating and extending Linehan's
theory. Psychol Bull. 2009;135(3):495-510.

Pompili M, Girardi P, Ruberto A, Tatarelli R. Suicide in borderline personal-
ity disorder: a meta-analysis. Nord J Psychiatry. 2005;59(5):319-24.

Olfson M, Blanco C, Marcus SC. Treatment of adult depression in the
United States. JAMA Intern Med. 2016;176(10):1482-91.

Torgersen S, Kringlen E, Cramer V. The prevalence of personality disorders
in a community sample. Arch Gen Psychiatry. 2001;58(6):590-6.

Comtois KA, Carmel A. Borderline personality disorder and high utilization
of inpatient psychiatric hospitalization: Concordance between research
and clinical fiagnosis. J Behav Health Serv Res. 2016;43(2):272-80.
Linehan MM, Korslund KE, Harned MS, Gallop RJ, Lungu A, Neacsiu AD,

et al. Dialectical behavior therapy for high suicide risk in individuals with
borderline personality disorder: A randomized clinical trial and compo-
nent analysis. JAMA Psychiat. 2015;72(5):475-82.

Linehan MM. Cognitive-behavioral treatment of borderline personality
disorder. Guilford Press; 1993.

Beeney JE, Forbes EE, Hipwell AE, Nance M, Mattia A, Lawless JM, et al.
Determining the key childhood and adolescent risk factors for future BPD
symptoms using regularized regression: comparison to depression and
conduct disorder. J Child Psychol Psychiatry. 2021,62(2):223-31.

Stepp SD, Lazarus SA, Byrd AL. A systematic review of risk factors prospec-
tively associated with borderline personality disorder: Taking stock and
moving forward. Personal Disord. 2016;7(4):316-23.

Geselowitz B, Whalen DJ, Tillman R, Barch DM, Luby JL, Vogel A. Preschool
age predictors of adolescent borderline personality symptoms. J Am
Acad Child Adolesc Psychiatry. 2021,60(5):612-22.

. Beauchaine TP, Hinshaw SP, Bridge JA. Nonsuicidal self-injury and suicidal

behaviors in girls: The case for targeted prevention in preadolescence.
Clin Psychol Sci. 2019;7(4):643-67.

Matthies SD, Philipsen A. Common ground in Attention Deficit Hyper-
activity Disorder (ADHD) and Borderline Personality Disorder (BPD)-
review of recent findings. Borderline Personal Disord Emot Dysregul.
2014;1(3):1-13.

Miller TW, Nigg JT, Faraone SV. Axis | and Il comorbidity in adults with
ADHD. J Abnorm Psychol. 2007;116(3):519-28.

Bernardi S, Faraone SV, Cortese S, Kerridge BT, Pallanti S, Wang S, et al. The
lifetime impact of attention-deficit hyperactivity disorder: Results from
the National Epidemiologic Survey on Alcohol and Related Conditions.
Psychol Med. 2012;42(4):875-87.

Andrulonis PA. Disruptive behavior disorders in boys and the borderline
personality disorder in men. Ann Clin Psychiatry. 1991;3(1):23-6.

. Philipsen A, Limberger MF, Lieb K, Feige B, Kleindienst N, Ebner-

Priemer U, et al. Attention-deficit hyperactivity disorder as a potentially
aggravating factor in borderline personality disorder. Br J Psychiatry.
2008;192:118-23.

Matthies S, Van Elst LT, Feige B, Fischer D, Scheel C, Krogmann E, et al.
Severity of childhood attention-deficit hyperactivity disorder-a risk factor
for personality disorders in adult life? J Pers Disord. 2010;25(1):101-14.
Stepp SD, Burke JD, Hipwell AE, Loeber R. Trajectories of Attention Deficit
Hyperactivity Disorder and oppositional defiant disorder symptoms as
precursors of borderline personality disorder symptoms in adolescent
girls. J Abnorm Child Psychol. 2012;40(1):7-20.

Miller CJ, Flory JD, Miller R, Harty SC, Newcorn JH, Halperin JM. Childhood
ADHD and the emergence of personality disorders in adolescence: A
pospective follow-up study. J Clin Psychiatry. 2008;69(9):1477-84.
Rasmussen P, Gillberg C. Natural outcome of ADHD with develop-
mental coordination disorder at age 22 years: a controlled, longitu-

dinal, community-based study. J Am Acad Child Adolesc Psychiatry.
2000;39(11):1424-31.

Rey JM, Morris-Yates A, Singh M, Andrews G, Stewart GW. Continuities
between psychiatric disorders in adolescents and personality disorders in
young adults. Am J Psychiatry. 1995;152(6):895-900.

Fischer M, Barkley RA, Smallish L, Fletcher K. Young adult follow-up of
hyperactive children: self-reported psychiatric disorders, comorbidity, and
the role of childhood conduct problems and teen CD. J Abnorm Child
Psychol. 2002,;30(5):463-75.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Page 150f 17

Burke JD, Stepp SD. Adolescent disruptive behavior and borderline per-
sonality disorder symptoms in young adult men. J Abnorm Child Psychol.
2012;40(1):35-44.

Thatcher DL, Cornelius JR, Clark DB. Adolescent alcohol use disorders
predict adult borderline personality. Addict Behav. 2005;30(9):1709-24.
Carlson EA, Egeland B, Sroufe LA. A prospective investigation of the
development of borderline personality symptoms. Dev Psychopathol.
2009;21(4):1311-34.

Belsky DW, Caspi A, Arseneault L, Bleidorn W, Fonagy P, Goodman

M, et al. Etiological features of borderline personality related charac-
teristics in a birth cohort of 12-year-old children. Dev Psychopathol.
2012;24(1):251-65.

Tiger A, Ohlis A, Bjureberg J, Lundstréom S, Lichtenstein P, Larsson H, et al.
Childhood symptoms of attention-deficit/hyperactivity disorder and
borderline personality disorder. Acta Psychiatr Scand. 2022;146(4):370-80.
Cumyn L, French L, Hechtman L. Comorbidity in adults with attention-
deficit hyperactivity disorder. Can J Psychiatry. 2009;54(10):673-83.

van Dijk F, Lappenschaar M, Kan C, Verkes RJ, Buitelaar J. Lifespan atten-
tion deficit/hyperactivity disorder and borderline personality disorder
symptoms in female patients: A latent class approach. Psychiatry Res.
2011;190(2-3):327-34.

Hinshaw SP, Nguyen PT, O'Grady SM, Rosenthal EA. Annual Research
Review: Attention-deficit/hyperactivity disorder in girls and women:
underrepresentation, longitudinal processes, and key directions. J Child
Psychol Psychiatry. 2022,63(4):484-96.

Hinshaw SP, Owens EB, Zalecki C, Huggins SP, Montenegro-Nevado AJ,
Schrodek E, Swanson EN. Prospective follow-up of girls with attention-
deficit/hyperactivity disorder into early adulthood: Continuing impair-
ment includes elevated risk for suicide attempts and self-injury. J Consult
Clin Psychol. 2012;80(6):1041-51. https://doi.org/10.1037/a0029451.
Meza JI, Owens EB, Hinshaw SP. Response inhibition, peer prefer-

ence and victimization, and self-harm: Longitudinal associations in
young adult women with and without ADHD. J Abnorm Child Psychol.
2016;44(2):323-34.

Brown TE. A new understanding of ADHD in children and adults:
Executive function impairments. New York, NY: Routledge; 2013.
Garcia-Villamisar D, Dattilo J, Garcia-Martinez M. Executive functioning in
people with personality disorders. Curr Opin Psychiatry. 2017;30(1):36-44.
HaalandV, Esperaas L, Landra NI. Selective deficit in executive function-
ing among patients with borderline personality disorder. Psychol Med.
2009;39(10):1733-43.

Gvirts HZ, Harari H, Braw Y, Shefet D, Shamay-Tsoory SG, Levkovitz Y.
Executive functioning among patients with borderline personality disor-
der (BPD) and their relatives. J Affect Disord. 2012;143(1-3):261-4.
Ruocco AC. The neuropsychology of borderline personality disorder: a
meta-analysis and review. Psychiatry Res. 2005;137(3):191-202.
Hagenhoff M, Franzen N, Koppe G, Baer N, Scheibel N, Sammer G, et al.
Executive functions in borderline personality disorder. Psychiatry Res.
2013;210(1):224-31.

Williams GE, Daros AR, Graves B, McMain SF, Links PS, Ruocco AC. Execu-
tive functions and social cognition in highly lethal self-injuring patients
with borderline personality disorder. Personal Disord. 2015;6(2):107-16.
Lampe K, Konrad K, Kroener S, Fast K, Kunert HJ, Herpertz SC. Neuropsy-
chological and behavioural disinhibition in adult ADHD compared to
borderline personality disorder. Psychol Med. 2007;37(12):1717-29.
Unoka Z, Richman M J. Richman. Neuropsychological deficits in BPD
patients and the moderator effects of co-occurring mental disorders: A
meta-analysis. Clin Psychol Rev. 2016;44:1-12.

Eaton NR, Krueger RF, Keyes KM, Skodol AE, Markon KE, Grant BF, et al.
Borderline personality disorder co-morbidity: Relationship to the internal-
izing-externalizing structure of common mental disorders. Psychol Med.
2011;41(5):1041-50.

Stepp SD, Olino TM, Klein DN, Seeley JR, Lewinsohn PM. Unique influ-
ences of adolescent antecedents on adult borderline personality disorder
features. Personal Disord. 2013;4(3):223-9.

Sharp C, Vanwoerden S, Wall K. Adolescence as a sensitive period for

the development of personality disorder. Psychiatr Clin North Am.
2018;41(4):669-83.

Johnson JG, Cohen P, Brown J, Smailes EM, Bernstein DP. Childhood mal-
treatment increases risk for personality disorders during early adulthood.
Arch Gen Psychiatry. 1999;56(7):600-8.


https://doi.org/10.1037/a0029451

O’Grady and Hinshaw BMC Psychiatry

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

(2023) 23:106

Widom CS, Czaja SJ, Paris J. A prospective investigation of borderline
personality disorder in abused and neglected children followed up into
adulthood. J Pers Disord. 2009;23(5):433-46.

Whalen DJ, Scott LN, Jakubowski KP, McMakin DL, Hipwell AE, Silk JS,

et al. Affective behavior during mother-daughter conflict and border-
line personality disorder severity across adolescence. Personal Disord.
2014;5(1):88-96.

Gordon CT, Hinshaw SP. Parenting stress as a mediator between child-
hood ADHD and early adult female outcomes. J Clin Child Adolesc
Psychol. 2017;46(4):588-99.

Infurna MR, Fuchs A, Fischer-Waldschmidt G, Reichl C, Holz B, Resch F,

et al. Parents’ childhood experiences of bonding and parental psychopa-
thology predict borderline personality disorder during adolescence in
offspring. Psychiatry Res. 2016;246:373-8.

Crawford TN, Cohen PR, Chen H, Anglin DM, Ehrensaft M. Early maternal
separation and the trajectory of borderline personality disorder symp-
toms. Dev Psychopathol. 2009;21(3):1013-30.

Johnson JG, Cohen P, Chen H, Kasen S, Brook JS. Parenting behaviors
associated with risk for offspring personality disorder during adulthood.
Arch Gen Psychiatry. 2006;63(5):579-87.

Schuppert HM, Albers CJ, Minderaa RB, Emmelkamp PMG, Nauta MH.
Severity of borderline personality symptoms in adolescence: relationship
with maternal parenting stress, maternal psychopathology, and rearing
styles. J Pers Disord. 2015;29(3):289-302.

Musser N, Zalewski M, Stepp S, Lewis J. A systematic review of negative
parenting practices predicting borderline personality disorder: Are we
measuring biosocial theory's ‘invalidating environment'? Clin Psychol Rev.
2018,65(January):1-16. Available from: https://doi.org/10.1016/j.cpr.2018.
06.003

Hinshaw SP. Preadolescent girls with attention-deficit/hyperactiv-

ity disorder: I. Background characteristics, comorbidity, cognitive and
social functioning, and parenting practices. J Consult Clin Psychol.
2002;70(5):1086-98. https://doi.org/10.1037//0022-006X.70.5.1086.
Shaffer D, Fisher P, Lucas CP, Dulcan MK, Schwab-Stone ME. NIMH Diag-
nostic Interview Schedule for Children Version IV (NIMH DISC-IV): descrip-
tion, differences from previous versions, and reliability of some common
diagnoses. J Am Acad Child Adolesc Psychiatry. 2000;39(1):28-38.
Hinshaw SP, Owens EB, Sami N, Fargeon S. Prospective follow-up of girls
with attention-deficit/hyperactivity disorder into adolescence: Evidence
for continuing cross-domain impairment. J Consult Clin Psychol.
2006;74(3):489-99. https://doi.org/10.1037/0022-006X.74.3.489.

Owens EB, Zalecki C, Gillette P, Hinshaw SP. Girls with childhood ADHD as
adults: Cross-domain outcomes by diagnostic persistence. J Consult Clin
Psychol. 2017,85(7):723-36. https://doi.org/10.1037/ccp0000217.
Swanson JM. Assessment and treatment of ADD students. Irvine: K.C.
Press; 1992.

MTA Cooperative Group. A 14-month randomized clinical trial of treat-
ment strategies for attention-deficit/hyperactivity disorder. Arch Gen
Psychiatry. 1999;56(12):1073-86.

Bussing R, Fernandez M, Harwood M, Hou Wei, Garvan CW, Eyberg SM,
et al. Parent and teacher SNAP-IV ratings of attention deficit hyperactivity
disorder symptoms: psychometric properties and normative ratings from
a school district sample. Assessment. 2008;15(3):317-28.

Osterrieth PA. The test of copying a complex figure: A contribution

to the study of perception and memory. Arch Psychol (Geneve).
1944;30:286-356.

Miller M, Nevado-Montenegro AJ, Hinshaw SP. Childhood executive
function continues to predict outcomes in young adult females with
and without childhood-diagnosed ADHD. J Abnorm Child Psychol.
2012;40(5):657-68. https://doi.org/10.1007/510802-011-9599-Y.

Sami N, Carte ET, Hinshaw SP, Zupan BA. Performance of girls with ADHD
and comparison girls on the Rey-Osterrieth Complex Figure: evidence
for executive processing deficits. Child Neuropsychol. 2003;9(4):237-54.
https://doi.org/10.1076/CHIN.9.4.237.23514.

Hinshaw SP, Carte ET, Sami N, Treuting JJ, Zupan BA. Preadolescent girls
with attention-deficit/hyperactivity disorder: Il. Neuropsychological
performance in relation to subtypes and individual classification. J Consul
Clin Psychol. 2002;70(5):1099-111. https://doi.org/10.1037/0022-006X.
70.5.1099.

Achenbach TM. Manual for the child behavior checklist and revised child
behavior profile. Burlington, VT: University Associates in Psychiatry; 1991.

66.

67.

68.

69.

70.

71

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

Page 16 of 17

Achenbach TM, Rescorla LA. Manual for the ASEBA adult forms & profiles.
Burlington, VT: University of Vermont, Research Center for Children, Youth,
& Families; 2003.

Nakamura BJ, Ebesutani C, Bernstein A, Chorpita BF. A psychometric
analysis of the Child Behavior Checklist DSM-oriented scales. J Psycho-
pathol Behav Assess. 2009;31(3):178-89.

Beck AT, Ward CH, Mendelson M, Mock J, Erbaugh J. An inventory for
measuring depression. Arch Gen Psychiatry. 1961;4(6):561-71.

Beck AT, Steer RA, Brown GK. Manual for the beck depression inventory.
San Antonio, TX. San Antonio, TX: Psychological Corporation; 1996.
Sprinkle SD, Lurie D, Insko SL, Atkinson G, Jones GL, Logan AR, et al.
Criterion validity, severity cut scores, and test-retest reliability of the Beck
Depression Inventory-Il in a university counseling center sample. J Couns
Psychol. 2002;49(3):381-5.

Abidin RR. Parenting Stress Index (PSI) manual. 3rd ed. Charlottesville, VA:
Pediatric Psychology Press; 1995.

Haskett ME, Ahern LS, Ward CS, Allaire JC. Factor structure and validity

of the parenting stress index-short form. J Clin Child Adolesc Psychol.
2006;35(2):302-12.

Abidin RR, Brunner JF. Development of a parenting alliance inventory. J
Clin Child Psychol. 1995;24(1):31-40.

Felitti VJ, Anda RF, Nordenberg D, Williamson DF, Spitz AM, Edwards V,

et al. Relationship of childhood abuse and household dysfunction to
many of the leading causes of death in adults The Adverse Childhood
Experiences (ACE) Study. Am J Prev Med. 1998;14(4):245-58.

Petruccelli K, Davis J, Berman T. Adverse childhood experiences and asso-
ciated health outcomes: A systematic review and meta-analysis. Child
Abus Negl. 2019;97:104127.

Hardt J, Rutter M. Validity of adult retrospective reports of adverse child-
hood experiences: review of the evidence. J Child Psychol Psychiatry.
2004;45(2):260-73.

Dube SR, Williamson DF, Thompson T, Felitti VJ, Anda RF. Assessing the
reliability of retrospective reports of adverse childhood experiences among
adult HMO members attending a primary care clinic. Child Abuse Negl.
2004;28(7):729-37.

First MB, Spitzer RL, Gibbon M, Williams JBW. Structured Clinical Interview
for DSM-IV-TR Axis | Disorders, research version, non-patient edition
(SCID-I/NP). New York: Biometrics Research, New York State Psychiatric
Institute; 2002.

First MB, Spitzer RL, Gibbon M, Williams JBW. Structured Clinical Interview
for DSM-IV Personality Disorders (SCID-II). Washington, D.C.: American
Psychiatric Press; 1997.

Huprich SK, Paggeot AV, Samuel DB. Comparing the Personality Disorder
Interview for DSM-IV (PDI-IV) and SCID-II borderline personality disorder
scales: an item-response theory analysis. J Pers Assess. 2015;97(1):13-21.
Hopwood CJ, Morey LC, Edelen MO, Shea MT, Grilo CM, Sanislow CA, et al.
A comparison of interview and self-report methods for the assessment of
borderline personality disorder criteria. Psychol Assess. 2008;20(1):81-5.
First MB, Williams JB, Benjamin LS, Spitzer RL. Structured clinical interview
for DSM-5® personality disorders (SCID-5-PD): With the structured clinical
interview for DSM-5® Screening Personality Questionnaire (SCID-5-SPQ).
Arlington, VA: American Psychiatric Association; 2016.

Hyland P, Karatzias T, Shevlin M, Cloitre M. Examining the discriminant
validity of complex posttraumatic stress disorder and borderline per-
sonality disorder symptoms: Results from a United Kingdom population
sample. J Trauma Stress. 2019;32(6):855-63.

Frost R, Murphy J, Hyland P, Shevlin M, Ben-Ezra M, Hansen M, et al.
Revealing what is distinct by recognising what is common: distinguishing
between complex PTSD and Borderline Personality Disorder symptoms
using bifactor modelling. Eur J Psychotraumatol. 2020;11:1836864.

Firth D. Bias reduction of maximum likelihood estimates. Biometrika.
1993,80(1):27-38.

Kraemer HC. Discovering, comparing, and combining moderators of
treatment on outcome after randomized clinical trials: A parametric
approach. Stat Med. 2013;32:1964-73.

. Meza JI, Owens EB, Hinshaw SP. Childhood predictors and moderators of

lifetime risk of self-harm in girls with and without attention-deficit/hyper-
activity disorder. Dev Psychopathol. 2021:1-17. https://doi.org/10.1017/
S0954579420000553.


https://doi.org/10.1016/j.cpr.2018.06.003
https://doi.org/10.1016/j.cpr.2018.06.003
https://doi.org/10.1037//0022-006X.70.5.1086
https://doi.org/10.1037/0022-006X.74.3.489
https://doi.org/10.1037/ccp0000217
https://doi.org/10.1007/S10802-011-9599-Y
https://doi.org/10.1076/CHIN.9.4.237.23514
https://doi.org/10.1037/0022-006X.70.5.1099
https://doi.org/10.1037/0022-006X.70.5.1099
https://doi.org/10.1017/S0954579420000553
https://doi.org/10.1017/S0954579420000553

O’Grady and Hinshaw BMC Psychiatry

88.

89.

90.

ot

92.

93.

94.

95.

96.

97.

98.

99.

(2023) 23:106

Stepp SD, Scott LN, Jones NP, Whalen DJ, Hipwell AE. Negative emotional
reactivity as a marker of vulnerability in the development of borderline
personality disorder symptoms. Dev Psychopathol. 2016;28(1):213.
Danese A, Widom CS. Objective and subjective experiences of child mal-
treatment and their relationships with psychopathology. Nat Hum Behav.
2020;4(8):811-8.

Ahmad SI, Hinshaw SP. Attention-Deficit/Hyperactivity Disorder, Trait
impulsivity, and externalizing behavior in a longitudinal sample. J
Abnorm Child Psychol. 2017;45(6):1077-89.

Perepletchikova F, Nathanson D, Axelrod SR, Merrill C, Walker A, Grossman
M, et al. Randomized clinical trial of Dialectical Behavior Therapy for
preadolescent children with disruptive mood dysregulation disor-

der: Feasibility and outcomes. J Am Acad Child Adolesc Psychiatry.
2017,;56(10):832-40.

Luby JL, Barch DM, Whalen D, Tillman R, Freedland KE. A randomized
controlled trial of parent-child psychotherapy targeting emo-

tion development for early childhood depression. Am J Psychiatry.
2018;175(11):1102-10.

Zalewski M, Maliken AC, Lengua LJ, Gamache Martin C, Roos LE, Everett
Y. Integrating dialectical behavior therapy with child and parent training
interventions: A narrative and theoretical review. Clin Psychol Sci Pract.
2020; Advance online publication. https://doi.org/10.1111/cpsp.12363.
Adhikary AC, Rahman MS. Firth’s penalized method in Cox proportional
hazard framework for developing predictive models for sparse or heavily
censored survival data. J Stat Comput Simul. 2021;91(3):445-63.

Yen S, Peters JR, Nishar S, Grilo CM, Sanislow CA, Shea MT, et al. Associa-
tion of borderline personality disorder criteria with suicide attempts:
Findings from the Collaborative Longitudinal Study of Personality Disor-
ders over 10 years of follow-up. JAMA Psychiat. 2020,02115(2):187-94.
Snyder HR, Miyake A, Hankin BL. Advancing understanding of executive
function impairments and psychopathology: bridging the gap between
clinical and cognitive approaches. Front Psychol. 2015;6:328.

Davies SR, Field AR, Andersen T, Pestell C. The ecological validity of

the Rey-Osterrieth Complex Figure: Predicting everyday problems in
children with neuropsychological disorders. J Clin Exp Neuropsychol.
2011;33(7):820-31.

Weber RC, Riccio CA, Cohen MJ. Does Rey Complex Figure copy perfor-

mance measure executive function in children? Appl Neuropsychol Child.

2013;2(6-12). https://doi.org/10.1080/09084282.2011.643964.
McLaughlin KA, Sheridan MA. Beyond cumulative risk: A dimensional
approach to childhood adversity. Curr Dir Psychol Sci. 2016,25(4):239-45.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 17 of 17

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1111/cpsp.12363
https://doi.org/10.1080/09084282.2011.643964

	Developmental predictors of young adult borderline personality disorder: a prospective, longitudinal study of females with and without childhood ADHD
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Developmental risk factors for BPD
	ADHD symptoms
	Executive functioning (EF)
	Early internalizing and externalizing symptoms
	Adverse childhood experiencestrauma

	Present study and hypotheses

	Method
	Procedure and participants
	Measures
	Predictor variables

	Criterion variables
	Covariates
	Data analytic plan

	Results
	Descriptive analyses and correlations
	Predictors of young adult BPD diagnosis
	Predictors: Young adult dimensional BPD features
	Exploratory moderator analyses

	Discussion
	Clinical implications
	Limitations and future directions

	Conclusion
	Acknowledgements
	References




